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I'EHETUKO-TEOTPA®IYHA CTPYKTYPA HASBEMHOI'O MOJIIOCKA HELIX
ALBESCENS (GASTROPODA, HELICIDAE) KPUMY

C.C. KpamapeHko

T'enemuxo-2eozpaghiuna cmpykmypa nazemnozo moniocka Helix albescens (Gastropoda, Helicidae) Kpumy. — C.C.
Kpamapenro. — Ocobrusocmi cenemuxo-ceocpadiunoi cmpykmypu minausocmi momocka H.albescens y eionowenni
KOMXI0NI02T4HOT 03HAKU, WO XAPAKMEPU3Y€e HASABHICMb CMy2 HA 11020 Yepenawyi, 6y10 npoananizoeano. Bcmanoeneno, wo
yacmoma aneni “12345” eapitoe documo wupoko: 6i0 pyrzes = 0,013 (m. Binozipcvk) 00 piazes = 0,579 (n. baraxnasa).
Xoua npoensioaemvcs uimka kiuna 6 yacmomi mopgpu “12345”, ocnosa sxoi 3Haxooumvcs Ha NIGOEHHOMY i 3aXIOHOMY
y36epesrcocax Kpumy, a eepxieka — na Kepuencokomy nigocmposi. [[na 40 oocnioscenux nonynayii H.albescens noxasnux
eenemuynoi oughepenyiayii euseuscs dyoce eucokum: Fsy = 0,1206, wo sionogioac Oysice HuzbKiu oyinyi egexmusHor
yucenvrocmi nonyaayii (Ne = 17,5).

Knrouogi cnosa: cenemuuna ougepenyiayis, ecpexmusna yucenvnicms nonynayii, Helix albescens, Kpum, Ykpaina

Aodpeca: Muxonaiscokuii Oeparcagnuii aspapruii yHieepcumem, 54010, Muxonais, eyn. Ilapusvxoi xomynu 9; e-mail:
KSSNAIL@rambler.ru

The genetic-geographical structure of the land snail Helix albescens (Gastropoda, Helicidae) of the Crimea. — S.S.
Kramarenko. — The peculiarities of the genetic-geographical structure of the land snail Helix albescens (Gastropoda,
Helicidae) of the Crimea based on the shell-banding polymorphism was studied. The *“12345”-allele frequencies
significantly varied: from py345 = 0,013 (Bilogorsk) to p;2345 = 0,579 (Balaklava). However, clear allele frequencies cline
has been displaied from the southwestern Crimea uphill to Kerch peninsula. For 40 studied H.albescens populations the
genetic differentiation was highly significant (Fsr = 0,1206), that affected very small effective size population (Ne = 17,5).
Key words: genetic differentiation, effective size population, Helix albescens, Crimea, Ukraine
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Beryn

V wMmexax VYkpainm pomuma Helix L., 1758 Kpamapenko, 2002; Jleonos, 2005). Ane no cux mip
npejcTaBieHa  4yotupMma  Buaamu: H.albescens 1€ He Oylo NpOBENEHO KOMIUIEKCHOTO aHali3y
Rossmpssler, 1839, H.lucorum L., 1758, H.lutescens ~ MIHJIUBOCTI KOHXIOJIOTi4HOi O3HAaKM MOJIOCKA B
Rossmassler, 1839 ta H.pomatia L., 1758. V Kpumy  Mexax  Bcboro  Kpumcbkoro — miBoctpoBa i3
3apeccTpOBaHi JIMIIE MepIli [JBa 3 MEepepaxoBaHMX  BH3HAYEHHAM MOXKIMBHX MEXaHi3MiB (QopMyBaHHS i
BHIiB. 3 HHUX HaifOUIBII pPO3HOBCIOMKEHMM 1  HiATPMMAHHA Li€i MiHIMBOCTI.
yucensHuM €  H.albescens. Jlanuii Bun — Mae TakuM YMHOM, TOJIOBHOIO METOIO HamIoi podoTh
LIUPKYMIIOHTHYHUH apeai 1 B €Bpomi BitoMuit Masio, OyB aHaimi3 CTpYKTypu MiHiauBocTi KpuMchkux
a B YKpaiHi 3ycTpivaerscst nume B [IprgoproMop’i, momymsauiii momocka H.albescens 'y BigHOIIEHHI
[Tpuazop’i Ta y Kpumy, nocsraroum B IesKHX MICHAX  XapakTepy HOCMYrOBaHOCTI YepeIaniKH.

BHCcOKo1 uncenpHocTi (Imetiko, 1978).

Oco0IMBOCTI KOHXIOJTIYHOI MIHIIMBOCTI, 010JIOTiT Marepian Ta MeToau
Ta ekoiorii Mmomtocka H.albescens, cTpykTypHOL
opramisauii  #oro  MOMyNALii{  MPaKTHYHO  He Hawmu 6y1no npoanasizoBano 40 BUGIpoK MoIIOCKa
nocmimkeni  (Jleowos, 2005). Xoua mamui BMA  ff glpescens,  3ibpaHux y  BCIX  IIPUPOIHO-
XapaKTepU3yeThes MOMMOPGIsMOM y  BIIHOWICHHI  reorpagiunmx 30max Kpumcbkoro miBoctpoBa. Kpim
Xapaktepy —mocMyroBaHocti uepenamku (banding  1oro, puxopucrani xomekuiitni marepiami xadepu
shell pattern), nomiGuim 110 TaKoro y BUIIB POAY  3oomorii THY im. B.JA.  Bepmaackoro (M.

Cepaea.  Ilepi CHP06P1. aHalizy  MIHJIMBOCTL  Cimdepomoins) Ta nitepatyphi aani (CBepiosa u 1p..,
momocka H.albescens y BiinOweHHI (EHETHUHMX — ()0g),

O3HaK dYepemnamky Oy posnovari B poborax B.M.
[ToroBa Ta #ioro yuniB (ITonos, Kpamapenko, 1997;
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Ycroro Oymno mpoananizoBaHo 4632 depemamiky,

mpu  [bOMY, HaMH  BiA3Ha4yamacsi  TiJIbKU
HAsBHICTB/BIICYTHICTh HAa HHUX IT'ATH cMyr (Mopda
“12345”). Ilpm usomy, ™mopda “12345” wmae

nmomiHaHTHUN TeHotun (Murray, 1975).

FST:

2

PiBens renermuHOi mudepenHmiamii ams Beix 40
MOMYJIAIN (Y1 OKPEMUX TPYI MOMYJISMiA BUAIICHUX
32 TEPUTOPIaJbHUM IPHUHIMIIOM) BUKOPHCTaHUX Y
aHajizl  po3paxoByBaBca 3a  (OPMYJIOK IS
nquanensHoro jgokycy (Wright, 1951):
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ne 4 i O-q - cepeIHsI YacTOTa ajeni Ta il BapiaHca JIs TpyIH BHOIpOK.

BukopucroByroun oTpuMaHi OLIHKHM iHAEKCY Fisr,
HajaJdi HaMH OyJlH pO3paxoBaHi OIHKH €(PEKTHBHOI
grcenbHOCTI (Ne) momysamii momocka H.albescens,

Ha migcraBi meroxy P.Jlamme ta .®.Beppoyxmaga
(1989):
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ne K — KUTbKICTh TOMYJISIIH.

[omryk 3HaueHHS Ne IUTs BiATIOBiAHOT OLWIHKA Fgr
MIPOBOJIMBCS LUIAXOM iTepamiiHoro mizbopy. Mexi
95%  pmoBipuoro iHTepBally AiA  e(EKTHBHOI
YHCEIBHOCTI MOMyJNAlii OynmM po3paxoBaHi Ha
MiZICTaBl HWKHBOT Ta BEPXHBOI MEX JIOBIPYOTO
IHTepBaJy VIS OLIHKH Fr.

HasiBHICTB/BIICY THICTD IIPOCTOPOBOT
CTPYKTYPOBAaHOCTI Yy  BIIHOIICHHI  MIHJHBOCTI
¢denernyHoi o3Haku 4epenawiku H.albescens i3
PI3HUX TOIMYJAIiN BH3HAYANACs Ha TIJICTaBi OIIHOK
koedilieHTa TPOCTOPOBOI aBTOKOpessuii Mopana
(Iy) mna pizaux nari (10, 20, 30 i1 T.1. km). PiBens
3HAYymoCTi koedimieHTa MopaHa 0yo po3paxoBaHO
3a pmomoMoror  permutation-mpoueaypu (1000
MOBTOPiB). YcCi po3paxyHKH Oyno TMpoBeACHO 3a
nmoromoroio porpamu ROOKCASE (Sawada, 1999).

s NEepeBIpKA  TiOTE3H  IIOJ0  BIUIUBY
KIIIMaTHIHAX ¢akxTopin Ha KOHX10JIOTIYHY
MinnuBicte H.albescens 13 pI3HUX TOMYJIAIIM,
pO3TalllOBaHUX y BCIX MPUPOIHO-reorpadivHuX
3oHax Kpumy, wactotn mopdu “12345” i3 KOXKHOI
BUOIpKH Oynu apkcuHyc-TpaHchopmoBani. Hanani,
MDK 3Ha4eHHSIMH TpPaHC(OPMOBAHUX YaCTOT Ta
MOKAa3HUKaMH{, IO XapakTepu3yloTh KJIIMaTH4HI
ocobOmuBocTi, Oynmu  po3paxoBaHi  KoedilieHTH
panroBoi kopensuii Kennmama. Byno Bukopucrano
HACTYTIHI KIIIMaTHYHI TTOKa3HUKH: cepenHi
OaraTtopiuHi 3Ha4YeHHS KITBKOCTI JHIB 0€3 MOpo3y
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MPOTITOM POKY, TEMIIEPATypH CIUHS Ta JHITHS, PIYHOT
KUTPKOCTI ~ OmafgiB Ta  KINBKOCTI  omamiB i3
TEMIIEPATYPOIO BUILIE 10°C, KoeirieHTy
3BOJIOXKEeHHS. Bci nmani Oynu oTpumani i3 IOBiIHHKA
I1.A.IToaropoaeunkoro (1988).

Bci MaTeMaTHKO-CTATUCTHYHI PO3PaxyHKH OyI10
NPOBEJICHO 3  BUKOPHUCTAHHSIM  KOMII IOTEpHOI
nporpamu PAST v.1.82.

Pe3yabTaTH Ta iX 00roBOpeHHs

Ha pucynky 1 HaBenmeHo reorpadigauii po3moin
nonyysuid - Momocka H.albescens 3a  4acToTOIO
yepenamok i3 Mopdor “12345”. V minomy, yactora
anerni “12345” Bapitoe JOCHTH IIHUPOKO: BiJl Piy34s =
0,158 (M. Bimoripcek) m0 BiX piyes = 0,907 (m.
banaknapa). Xoua MporismaeThcs 4YiTKa KIMHA B
reorpagiuHiii MiHIMBOCTI 4acToTH Mopdu “12345”,
OCHOBa fIKOi 3HAXONWTbCA HA IIBICHHOMY i
3aximHOMYy Yy30epexoksx Kpumy, a BepxiBka — Ha
KepuencekoMy  miBOCTpOBi.  XapakTepHO, IO
aHTpororeHHi nmonyinii H.albescens, po3ramioBaHi B
pI3HUX IMITYYHHX HACA/DKCHHAX 1 TapKax M.
Cimeporiosb, XapakTepu3yrThCsl AOCHTh HH3BKOIO
MIKITOIYJISIIHHOI0 PI3HOMAHITHICTIO Ha BIIMIHY Bif
KapTUHM,  OTpUMaHoi  paHime A 1HIIOT
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moJIiMOpPGHOTO BHIy HazeMHHX MOMIOCKIB - Cepaea  vindobonensis  (Kpamapeako wu  gp., 2007).

Puc. 1. I'eorpadiunumii poznoxin nomyisiuiit Moirocka H.albescens 3a 4acToTOI0 uepenaiky i3 Mopgoro “12345”

Fig. 1. The geographical distrubution of the shell moprh “12345” frequency for the land snail’s H.albescens populations

Bigyan],Ha HaSIBHiCTI) KJIIMHU Yy reor‘pa(i)quOMy Hi[[TBepIDKyelTI)CSI " XapaKTepoM KopeiorpaMu (pI/IC.
posnogimi  BubGipox Mmomocka H.albescens 3a  2).
4acTOTOK  uepemamku i3 Mopdor  “12345”
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Puc. 2. 3navenHs koedimieHTa mpocTOpoBOi aBTOKOpessilii Mopana ([),) 3alexHO Bif reorpadidHoi IUCTaHMIi Mik
OKpEeMHIMH MOMYJIAMiAMU Motocka H.albescens, po3paxoBaHi Ha MiICTaBl YaCTOTH Yepenamky i3 Mopdoro “12345”. Yopai
KBaJIpaTHKH BiMIiYal0OTh BIipOTiHi OI[iHKK KoedirieHTa MopaHa

Fig. 2. The values of the Moran’s /), dependent on the geographical distance between land snail’s H.albescens populations,
estimated on frequencies shell morph “12345”. Black squres is signed for significant Moran’s [, values
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Ls xopemorpamMa Ma€ YITKO  BHpaKCHUH
CHHyCOimo-mofiOHuil  BUIIIL 13 BIpOTiAHUMHU
MMO3UTHBHUMH 3HaUYeHHSIMH Koedinienra MopaHa ais
HeBenmkux nariB (20-80 xm) Ta i3 BiporigHUMU, ane
HEraTUBHUMHU 3HAa4YCHHSIMU — JUIsS BEJUKHX JiariB
(150-250 km). Taka (opma KOpeIorpaMHu CBiTYUTH
PO HAasBHICTh KIUHU Yy CTPYKTypi reorpagiuHoi
MIHJIMBOCTI 3a dYacTtoToro Mopdu “12345” cepen
KPUMCBKHUX TOMYJIsILii Moitocka H.albescens.

VY cBOIO uepry Taka 4iTKO BHpaKeHa KJIMHA MOXe
Oyt pe3ynpTaroM [ii KIIMaTH4YHOI CeJekuii, Sk,
HaIlpUKJIAJl, paHime HaMu OyJI0 IPOAEMOHCTPOBAHO
U {HOIOrO BUJAY  KPUMCbKOT MamakodayHH —

Brephulopsis cylindrica (Kpamapenko, 1997). B
Tabmui 1 HaBeneHO KoedimieHTH paHroOBOI KOpEALii
Kenmana wmix  wacroramu  Mopdu — “12345”
(momepeAHBO apKCHUHYC-TpaHC(HOPMOBAHOT) Ta
MOKa3HUKaMu KiiMaTHYHuX (akropiB. Biporiguuit
BIUIMB Ha dacToTy Mopdu “12345” BcraHOBIICHO
JMme Juis cepeaHboi OaraTopiuHOi TemIeparypu
urHs. AJle, SIK MOXKHa 1M0OaYMTH HAa PUCYHKY 3, B
MeXax ~ OKPeMHX  TEMIIEpaTypHHX  Tpajamii
BiIMIYA€ThCS 3HAYHUH PO3KU/ Y BIIHOMICHHI YaCTOTH
KOHXIOJIOTIYHOI O3HAKH, II0 HAMH JOCIIIKY€ETHCS, B
OKpeMUX MOIyIALisAX Moirocka H.albescens.

Tabmuus 1. Koedinientu panrosoi kopensiii Kenaana Mixk gactoramu Mop¢u yepenamku “12345” yepenaiiki MOJIHOCKa

H.albescens Ta nesiIkuMH NOKa3HUKAMHU KIJIIMaTy

Table 1. The values of Kendall’s 7 between frequency of the land snail H.albescens shell moprh “12345” and some climatic

characters

IMToxa3HuKH KIiMaTy Koeoiuient panrosoi PiBenn
kopessinii Kennana 3HAYYNIOCTI
(@) ®)
KinbkicTp fHIB 6€3 MOPO3y NPOTSIIrOM POKY 0,076 0,492
CepenHs TeMIlepaTypa Cigs 0,011 0,920
CepenHg TemnepaTypa JUIHS 0,252 0,022
Piyna cyma onajis -0,012 0,910
Cyma onazis i3 Temneparyporo suie 10°C -0,157 0,153
KoedimieHT 3B0J0KEHHS -0,022 0,839

12 .

HacroTa Mopdu "1234:5"

08 u

-2.5 -1.5 -05 0.5

Cepennda BaraTopidHa TewMnepaTypa JMOHA, C

1.5 25 3.5 4.5

Puc. 3. BrumiB cepenHboi OaraTopiyHoi TeMIepaTypH JIMITHS HA 4acTOTy 4depenamkH i3 Mopdoro “12345” B KpUMCBKHX

nonyJsiisx momocka H.albescens

Fig. 3. The relation between mean annual air temperature of Jule and frequency of the land snail H.albescens shell moprh

“12345”
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Taka 3HaYHa MIHJIMBICTH CBIIYUTH INPO TE, IO
KpiM  KioiMatmgHOrOo  (hakTOpa, HA  XapakTep
reorpagiuHoi MiHnuBOCTI Momtocka H. albescens y
BiTHOIICHHI XapaKTepy IMOCMYTOBaHOCTI YepeTaniKu
CYTTEBO BIUIMBAIOThH 1 BUMAJIKOBI TeHETHYHI (DaKTOPH,
1110 00yMOBJIEHI, HacaMIepel, pO3MipoOM HOMYJISLIH.

Hdus 40 nocmimkeHHX TOMYyJSIiA  TOKa3HHUK
TeHETUYHOI TudepeHIialii BUSBUBCS Iy’Ke BUCOKHM:
Fsr = 0,1206, mo BiamoBimae aye HU3BKIA OIHII
edexTuBHOI uncenbHOCTI oyl (Ne = 17,5). s
pisHux  perioHiB KpuMmy OIHKM  TreHETHYHOL
nmudepeHtianii # eeKTHBHOT YHCENBHOCTI ITOMYJIALIi
KOJIMBAIOTHCSA B 3HAYHUX Mexkax (Tadim. 2).

Sk 6aunmo, y IIIOMY B MEXaxX OKPEMHUX PETiOHIB

piBeHb  reHeTW4HOI  mUdepeHmianii  BiJHOCHO
HU3LKMM, BUKIIOYEHHS CKiIagac TUIbKH CXigHuid
Kpum i3 Kepuencekum miBocTpoBoM. Bucoke

MDKIOMYJISLIHE PI3HOMAHITTS Y IIbOMY PErioHi npu
HU3BKIH OIHII €(EeKTUBHOI YHCEIBHOCTI MOIYJISIi
H.albescens, mo0 TyT iCHYIOTh, MOXE CBiTYUTH TIPO
CyOONTHMaNbHICT YMOB ICHYBaHHS JUIi BUAY B
JTAaHOMY PpeTioHi. JlomaTkoBO e MOXeE
MIiITBEPDKYBATHCSA 1 3HAYHUM 3HWKCHHSIM YacTOTH
Moppu  “12345” 'y Cximmomy Kpmmy 1 Ha
Kepuencsromy miBocTposi (puc. 1).

Ta6muus 2. CTyninb reHeTuyHol AudepeHiarnii ta ouiHky eheKTUBHOT YMCeNbHOCTI nomyisiii Montocka H.albescens B

pi3Hux reorpadiunux perionax Kpumy

Table 2. The Fst and Ne values for the land snail H.albescens from different regions of the Crimea

Perion Mipa renernyHoi audepeHmianii EdexTuBHa YncenbHICTh
(Fsr) MOMyJISALiT
(Ne)

M. Cimdeponons 0,0290 39

[TiBnenne y36epexoks Kpumy 0,0809 17
Crenosuii Kpum 0,0491 32

Cxinamii Kpum 3 KepueHcbkum 0,0844 18

MiBOCTPOBOM
TakuM 4rHOM, BU3HAYCHY POJb B (pOpMyBaHHI Ta
MiATPUMAaHHI reorpadigaoi MIHJIMBOCTI BHCHOBKH

KOHXi0JIOTi4HO1 03Haku H.albescens MOXyTh TpaTu
TAKOX 1 CTOXAaCTHYHI NpolecH (Hampukian, Aperd
reHiB, e(eKkT 3acHOBHHMKA, e(EeKT “IUIAIIKOBOIO
ropieyka”), OCKUIBKM Uil BHAY B  LIJIOMY
BiJI3HAYAIOTHCS JYXKE HHU3bKI OINHKH C(QEKTHBHOI
YHCEeNBHOCTI Tommyisii. Hamu BcTaHOBNEHO, 0 ISt
pi3HMX Tpyn HOMyJALiil epeKTUBHA YHCENbHICTh
oyt Moocka H. albescens Bapiroe B 3HAYHHX
Mexkax — Big 17 ocoOWH i1  MiBAEHHO-OEpEeKHIX
momyJatiit 1o 39 ocoburn mus CiMbeponombebKuX
(Tabm. 2).

OTpuMaHi pe3ysibTaTH CBiIYaTh MPO Te, IO BUJ
H. albescens icHye y BUTITSAlI HamiB-i30JIbOBaHHUX,
HEBEJIIMKWX 3a YHCENBHICTIO KOJIOHIH 13 Iyke
HU3BKOIO IMUTBHICTIO, MiJIaHUX BUCOKOMY PH3HKY
BUMHPaHHSI (3aBIsiKH MPUPOTHOMY 4K
AHTPOIIOI€HHOMY ITPECY, HAPHUKIIAJL, TTIOKEKAM).
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Oco0aMBOCTI TeHETHKO-reorpadiuHoi CTPYKTypH
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